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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure the predetermined 
stoichiometric characteristic over a wide range from a small 
flow to a large flow, and to secure the required flow of the 
fuel. 

SOLUTION: A unit main body 33 is provided with a first 
ejector 40, a second ejector 50 and a selector valve inside 
thereof. The selector valve 60 has a function of selecting 
any one of a first passage 62 and a second passage 63 to 
allow it to communicate with a valve chamber 61 and to 
shut the other. The first passage 62 is communicated with a 
nozzle 41 of the first ejector 40, and the second passage 63 
is communicated with a nozzle 51 of the second ejector 50 
The first ejector 40 has a diffuser passage 43 
communicated with a return flow chamber 34, and the 
second ejector 50 has a diffuser passage 53 communicated 
with the return flow chamber 34. The diffuser passage 43 
and the diffuser passage 53 are connected to a hydrogen 
outlet tube 32 through a joining passage 36. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] One diffuser which attracts the 2nd fluid, is made to join said 1st fluid, and is 
sent out with the negative pressure which it is prepared in the direction of an axis of 
one nozzle which injects the 1 st fluid, and this nozzle, and is generated by injection of 
said 1st fluid, It has the ejector change means formed switchable. ************** — 
an ejector — two or more preparations — further — the passage to the nozzle of two 
or more of said ejectors — any one — selection — The fluid feeder of the fuel cell 
characterized by having the case which contains two or more of said ejectors and said 
ejector change means. 

[Claim 2] It is the fluid feeder of the fuel cell according to claim 1 which the 1st fluid 
channel to which the 1 st fluid except the nozzle of two or more of said ejectors being 
supplied can circulate is established in said case, and is characterized by said two or 
more ejectors sending out a fluid to said 1st fluid channel. 

[Claim 3] The fluid feeder of the fuel cell according to claim 1 or 2 characterized by 
having the control section which controls said ejector change means according to the 
input signal about a demand flow rate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluid feeder used for supply 

systems, such as a fuel of a fuel cell. 

[0002] 

[Description of the Prior Art] As opposed to the eel which the solid-state 
macromolecule membrane type fuel cell put the solid-state polyelectrolyte film from 
both sides with the anode and the cathode conventionally, and was formed It has the 
stack (it is called a fuel cell to below) constituted by carrying out the laminating of two 
or more eels. Hydrogen is supplied to an anode as a fuel, air is supplied to a cathode as 
an oxidizer, the hydrogen ion generated by catalytic reaction in the anode passes the 
solid-state polyelectrolyte film, and moves even a cathode, and with a cathode, 
oxygen and electrochemical reaction are caused and it generates electricity. 
[0003] Here, in order to maintain the ion conductivity of a solid-state molecule 
electrolyte membrane, superfluous water is mixed with humidification equipment etc. 
by the hydrogen supplied to a fuel cell. For this reason, water collects on the gas 
passageway in the electrode of a fuel cell, and the predetermined amount of outflow is 
set to the discharge fuel so that this gas passageway may not be closed. 
[0004] Under the present circumstances, by mixing and carrying out recycling of the 
discharge fuel (it being hereafter called hydrogen backflow) to the fuel (namely, 
hydrogen) newly introduced into a fuel cell, a fuel can be utilized effectively and the 
energy efficiency of a solid-state macromolecule membrane type fuel cell can be 
raised. Conventionally, the fuel cell equipment to which recycling of the fuel is carried 
out with an ejector is known like the fuel cell equipment indicated by JP,9-213353,A 
as fuel cell equipment which was mentioned above. 
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[0005] If an ejector is explained here, the conventional common ejector projects the 
nozzle 4 which formed the ** style rooms 2 successively to end face opening of the 
diffuser 1 which makes the shape of a trumpet, opened the ** style path 3 for free 
passage in this ** style room 2, made the diffuser 1 and the axis the same and has 
arranged them as shown in drawing 7 in the ** style room 2, and makes end face 
opening of a diffuser 1 face that tip, and it is constituted. If the hydrogen newly 
introduced into a fuel cell in this ejector is turned to a diffuser 1 and injected from a 
nozzle 4, negative pressure will occur in the throat section 5 of a diffuser 1, and the 
hydrogen backflow introduced into the ** style room 2 by this negative pressure is 
attracted in a diffuser 1, and the hydrogen and hydrogen backflow which were injected 
from the nozzle 4 will be mixed, and it will be sent out from the outlet of a diffuser 1. 
[0006] SUTOIKI is in the index which shows the suction effectiveness of this ejector. 
Here, if it says in said example, it will be defined as SUTOIKI as a ratio (Qt/Qa) of the 
hydrogen flow rate (namely, hydrogen supply full flow supplied to a fuel cell) Qt which 
flows out of the diffuser to the hydrogen flow rate (namely, hydrogen consumption 
flow rate) Qa which blows off from a nozzle. Moreover, if the hydrogen backflow flow 
rate attracted by the diffuser from a ** style room is set to Qb, since it is Qt=Qa+Qb, 
SUTOIKI will be defined as (Qa+Qb)/Qa. Thus, if SUTOIKI is defined, it can be said 
that suction effectiveness is large, so that a SUTOIKI value is large. 
[0007] By the way, since the diameter of a diffuser and the diameter of a nozzle are 
being fixed in one ejector in the conventional ejector, it is common to select and use 
the optimal path respectively at flow rate within the limits of a use fluid. In this case, 
the fluid flow rate (if it says in said example, it will be the hydrogen consumption flow 
rate Qa) from which the SUTOIKI value of an ejector becomes max is determined as a 
fixed value. Although a SUTOIKI value will rise if drawing 8 shows an example of the 
experimental result which asked the relation (henceforth a SUTOIKI property) 
between a SUTOIKI value and the hydrogen consumption flow rate Qa for the 
diameter of a nozzle as a parameter in the ejector for fuel supply of a fuel cell and the 
diameter of a nozzle becomes small, if the hydrogen consumption flow rate Qa 
decreases and the diameter of a nozzle becomes large on the other hand, a SUTOIKI 
value will become small although the hydrogen consumption flow rate Qa becomes 
large. 

[0008] Here, in the case of the fuel cell, since a hydrogen flow rate changed also ten 
to 20 times from an idling to output at full gate opening in being a fuel cell powered 
vehicle after the SUTOIKI value (henceforth a demand SUTOIKI value) demanded 
according to the operational status of a fuel cell is decided as a thick continuous line 
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shows drawing 8 , it was difficult [ it ] to continue throughout a hydrogen flow rate with 

one ejector, and to satisfy a demand SUTOIKI value. 

[0009] 

[Problem(s) to be Solved by the Invention] In order to avoid this problem, it has an 
ejector for small flow rates, and an ejector for large flow rates, the fluid channel to the 
ejector for small flow rates is made normally open, the solenoid valve which it is made 
to operate, and always formed the ejector for small flow rates in the fluid channel to 
the gector for large flow rates only with the ejector for small flow rates when a flow 
rate was insufficient is opened, and the ejector structure it was made to operate both 
the ejector for small flow rates and the ejector for large flow rates can be considered. 
[0010] However, since the sum of the opening area of the diffuser of both ejectors 
becomes large too much and the balance of the optimum value of a nozzle and a 
diffuser collapses to the flow rate of the fluid ir\jected from the nozzle of both ejectors 
when it does in this way, and the fluid channel to the ejector for large flow rates 
becomes open, the fault that the SUTOIKI engine performance at the time of a large 
flow rate is not securable arises. Then, this invention offers the fluid feeder of the fuel 
cell which can secure the predetermined SUTOIKI engine performance in a wide range 
flow rate region. 
[0011] 

[Means for Solving the Problem] The fuel cell built over invention indicated to claim 1 
in order to solve the above-mentioned technical problem The fluid feeder (for example, 
ejector unit 30 in the gestalt of operation) of (the fuel cell [ for example, ] 1 1 in the 
gestalt of operation mentioned later) One nozzle which injects the 1st fluid (for 
example, hydrogen in the gestalt of operation mentioned later) (for example, the 
nozzle 41 or nozzle 51 in a gestalt of the operation mentioned later), With the negative 
pressure which it is prepared in the direction of an axis of this nozzle, and is generated 
by irjection of said 1 st fluid, the 2nd fluid One diffuser which attracts (for example, the 
hydrogen backflow in the gestalt of operation mentioned later), is made to join said 1st 
fluid, and is sent out (for example, the diffuser path 43 or the diffuser path 53 in a 
gestalt of the operation mentioned later), ************** — an ejector (for example, 
the 1st ejector 40 or the 2nd ejector 50 in a gestalt of the operation mentioned later) 
— two or more preparations — further — the passage to the nozzle of two or more of 
said ejectors — any one — selection — it formed switchable — an ejector change 
means It has (for example, the change valve 60 in the gestalt of operation mentioned 
later), and is characterized by having the case (for example, unit body 33 in the gestalt 
of operation mentioned later) which contains two or more of said ejectors and said 
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ejector change means. 

[0012] Thus, with constituting, a SUTOIKI property is changeable according to the 
consumption of a fuel by being able to operate any one ejector independently with an 
ejector change means, therefore differing in the diameter of a nozzle, and the diameter 
of a diffuser for every ejector. Here, SUTOIKI means the ratio of the sum (namely, full 
flow) of the flow rate of the 1 st fluid to the flow rate of the 1 st fluid, and the 2nd fluid. 
Moreover, since two or more ejectors and ejector change means are built in in a case, 
a fuel supply system can be miniaturized. 

[0013] The 1st fluid channel (for example, the unification path 36 and the bypass 
hydrogen inlet port 37 in a gestalt of the operation mentioned later) to which the 1st 
fluid except invention indicated to claim 2 being supplied to the nozzle of two or more 
of said ejectors in the fluid feeder of said fuel cell according to claim 1 can circulate 
be established in said case, and be characterized by said two or more ejectors sending 
out a fluid to said 1st fluid channel. Thus, with constituting, after making the 1st fluid 
sent out from an ejector, and the 1st fluid except an ejector being supplied join by the 
1st fluid channel, it can send out down-stream. 

[0014] Invention indicated to claim 3 is characterized by having the control section 
(for example, ECU in the gestalt of operation mentioned later) which controls said 
ejector change means according to the input signal (for example, output current of the 
fuel cell in the gestalt of operation mentioned later) about a demand flow rate in the 
fluid feeder of said fuel cell according to claim 1 or 2. thus, the ejector according to a 
demand flow rate in constituting — proper — choosing — **** of operation — things 
are made. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the fluid feeder of 
the fuel cell concerning this invention is explained with reference to the drawing of 
drawing 6 from drawing 1 . Introduction and the gestalt of implementation of the 1st of 
this invention are explained with reference to the drawing of drawing 5 from drawing 1 . 
Drawing 1 is the system configuration Fig. of the fuel-supply system of the fuel cell 
equipped with the fluid feeder concerning this invention. The fuel-supply system of 
this fuel cell is carried in cars, such as an electric vehicle, is equipped with a fuel cell 
11, the humidification section 13, the oxidizer feed zone 14, the heat exchange section 
15, the water separation section 16, the ejector unit (fluid feeder) 30, the fuel-supply 
lateral pressure control section 18, and the bypass lateral pressure control section 19, 
and is constituted. 

[0016] The fuel cell 1 1 consisted of a stack constituted by carrying out the laminating 
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of two or more eels to the eel which put the solid-state polyelectrolyte film which 
consists for example, of solid-state polymer ion exchange membrane etc. from both 
sides with the anode and the cathode, and was formed, and is equipped with the fuel 
electrode with which hydrogen is supplied as a fuel, and the air pole to which the air 
which contains oxygen as an oxidizer is supplied. 

[0017] Air exhaust port 20b in which the air exhaust valve 21 for discharging outside 
air supply opening 20a to which air is supplied from the oxidizer feed zone 14, the air in 
an air pole, etc. was formed is prepared in the air pole. On the other hand, 20d of fuel 
exhaust ports for discharging outside fuel feed hopper 20c to which hydrogen is 
supplied, the hydrogen in a fuel electrode, etc. is prepared in the fuel electrode. 
[0018] The hydrogen as a fuel is supplied to the fuel electrode of a fuel cell 1 1 from 
fuel feed hopper 20c through the fuel-supply lateral pressure control section 18, the 
ejector unit 30, and the humidification section 13. After the humidification section 13 
mixed the steam in the hydrogen supplied and humidified hydrogen, it was supplied to 
the fuel cell 1 1 , and it has secured the ion conductivity of a solid-state molecule 
electrolyte membrane. The ejector unit 30 is formed in the passage which connects 
the fuel-supply lateral pressure control section 1 8 and the humidification section 1 3. 
Although the configuration of the ejector unit 30 is explained in full detail later, as 
shown in drawing 3 from drawing 1 , the fuel-supply lateral pressure control section 18 
is connected to the hydrogen inlet pipe 31 of the ejector unit 30, and the 
humidification section 1 3 is connected to the hydrogen outlet pipe 32 of the ejector 
unit 30. And the discharge fuel discharged from 20d of fuel exhaust ports of a fuel cell 
1 1 is removed in moisture in the water separation section 1 6, and is supplied to the 
hydrogen backflow inlet port 35 of the ejector unit 30 through a check valve 23. The 
ejector unit 30 mixes the fuel supplied from the fuel-supply lateral pressure control 
section 18, and the discharge fuel discharged from the fuel cell 1 1, and supplies it to a 
fuel cell 11. 

[0019] Moreover, the bypass path 22 which bypasses the ejector unit 30 is 
established in the passage which connects the fuel-supply lateral pressure control 
section 18 and the humidification section 13, and the bypass lateral pressure control 
section 1 9 is formed in this bypass path 22. 

[0020] It supplies air to the fuel-supply lateral pressure control section 18 and the 
bypass lateral pressure control section 19 while the oxidizer feed zone 14 consists of 
an air compressor, is controlled according to the input signal from the load and 
accelerator pedal (not shown) of a fuel cell 1 1 etc. and supplies air to the air pole of a 
fuel cell 11 through the heat exchange section 15. The heat exchange section 15 
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warms the air from the oxidizer feed zone 14 to predetermined temperature, and 
supplies it to the fuel cell 11. 

[0021] The fuel-supply lateral pressure control section 18 and the bypass lateral 
pressure control section 1 9 consisted of a proportionality pressure control valve of 
for example, an air type, made signal pressure the pressure of the air supplied from 
the oxidizer feed zone 1 4, and the fuel which passed each pressure control sections 
1 8 and 1 9 has set the pressure which it has at the outlet of each pressure control 
sections 18 and 19, i.e., a supply pressure, as a predetermined value. For example, in 
the fuel-supply lateral pressure control section 18, it is set as signal 
pressure:supply-pressure =1:3, and is set as signal pressurersupply-pressure =1:1 in 
the bypass lateral pressure control section 1 9. 

[0022] Next, the ejector unit 30 is explained with reference to drawing 2 and drawing 
3 . The ejector unit 30 has the unit body (case) 33 equipped with the hydrogen inlet 
pipe 31 to which it connects with the fuel-supply lateral pressure control section 18, 
and hydrogen is supplied, and the hydrogen outlet pipe 32 which sends out hydrogen 
to the humidification section 13. Inside this unit body 33, the change valve (ejector 
change means) 60 which changes alternatively whether hydrogen is supplied is built in 
the 1st ejector 40, the 2nd ejector 50, and which ejector of these ejectors 40 and 50, 
and it is constituted. 

[0023] The 1st path 62 and the 2nd path 63 which stand in a row in the valve chest 61 
which is open for free passage to the hydrogen inlet pipe 31, and the valve chest 61 
are established in the unit body 33. Moreover, the 1st annular valve seat 64 is formed 
in the free passage section which opens the valve chest 61 and the 1st path 62 for 
free passage, and the 2nd annular valve seat 65 is formed in the free passage section 
which opens the valve chest 61 and the 2nd path 63 for free passage. The 1st valve 
seat 64 and the 2nd valve seat 65 counter mutually, and are arranged, and the valve 
element 66 is arranged among both the valve seats 64 and 65. the electromagnetism 
by which the valve element 66 was fixed to the unit body 33 — it supports movable 
with an actuator 67 — having — **** — the 1 st valve seat 64 and the 2nd valve seat 
65 — receiving — taking a seat — alienation has become possible. The 1st path 62 is 
connected to the nozzle 41 of the 1st ejector 40, and the 2nd path 63 is connected to 
the nozzle 51 of the 2nd ejector 50. 

[0024] here — the valve chest 61, the 1st path 62, the 2nd path 63, the 1st valve seat 
64, the 2nd valve seat 65, a valve element 66, and electromagnetism — an actuator 67 
constitutes the change valve 60 and ON/OFF control of the change valve 60 is 
carried out by the Chuo Electronics control unit (it abbreviates to ECU hereafter) 
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which is not illustrated. A valve element 66 sits down to the 2nd valve seat 65 in the 
state of OFF, and he is trying, as for the change valve 60, for a valve element 66 to sit 
down to the 1st valve seat 64 in the state of ON. And if a valve element 66 sits down 
to the 2nd valve seat 65, since the valve chest 61 and the 1st path 62 will be open for 
free passage and the valve chest 61 and the 2nd path 63 will be intercepted, the whole 
quantity comes to flow to the 1st path 62, and the hydrogen supplied to the valve 
chest 61 from the hydrogen inlet pipe 31 does not flow to the 2nd path 63. On the 
other hand, if a valve element 66 sits down to the 1st valve seat 64, since the valve 
chest 61 and the 2nd path 63 will be open for free passage and the valve chest 61 and 
the 1st path 62 will be intercepted, the whole quantity comes to flow to the 2nd path 
63, and the hydrogen supplied to the valve chest 61 from the hydrogen inlet pipe 31 
does not flow to the 1 st path 62. 

[0025] Moreover, the ** style room 34 is established in the unit body 33, and this ** 
style room 34 is connected to the hydrogen backflow inlet port 35 which carries out 
opening by the appearance of the unit body 33. As the nozzle 41 of the 1 st ejector 40 
and the nozzle 51 of the 2nd ejector 50 make each point project in the ** style room 
34, they are being fixed to the unit body 33, and both the nozzles 41 and 51 make an 
axis parallel mutually, and are arranged. Nozzles 41 and 51 have the fluid channels 42 
and 52 penetrated in the direction of an axis, respectively, the diameter of them is 
gradually reduced as fluid channels 42 and 52 progress at a tip (lower stream of a 
river), and they stand in a row in the openings 42a and 52a at a tip. 
[0026] Moreover, two diffuser paths (diffuser) 43 and 53 which stand in a row in the ** 
style room 34 are established in the unit body 33. The diffuser path 43 makes a nozzle 
41 and an axis the same, and is established in the downstream of a nozzle 41, and the 
diffuser path 53 makes a nozzle 51 and an axis the same, and is established in the 
downstream of a nozzle 51. The diffuser path 43 has the throat section 44 from which 
a bore becomes the middle with min. The converging section 45 whose diameter is 
gradually reduced continuously as it progresses in the direction of a lower stream of a 
river rather than this throat section 44 at the upstream (it sets to drawing 2 and 
drawing 3 , and is the upper part) is formed. The diameter expansion section 46 whose 
diameter is expanded continuously gradually is formed as it progresses in the direction 
of a lower stream of a river rather than the throat section 44 at the downstream (it 
sets to drawing 2 and drawing 3 , and is a lower part). Whenever [ angle-of-divergence 
/ of the diameter expansion section 46 ] is smaller than whenever 
[ angle-of-divergence / of a converging section 45 ]. It has the throat section 54, a 
converging section 55, and the diameter expansion section 56 like [ the diffuser path 
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53 ] the diffuser path 43. 

[0027] It connects with the unification path 36 and each diffuser paths 43 and 53 are 
opening the unification path 36 for free passage to the hydrogen outlet pipe 32. And 
the outlet of each diffuser paths 43 and 53 is equipped with the lead valves 47 and 57 
and stoppers 48 and 58 for antisuckbacks, respectively, in case a fluid circulates the 
diffuser path 43, a lead valve 57 closes and the diffuser path 53 is blockaded, and in 
case a fluid circulates the diffuser path 53, it is constituted so that a lead valve 47 
may close and the diffuser path 43 may be blockaded. Thus, by constituting, the fluid 
which passed through the diffuser path 43 flows backwards from the unification path 
36 to the diffuser path 53, the same fluid circulates between the diffuser path 43 and 
53, and it can prevent that the substantial amount of hydrogen backflow decreases 
(that is, SUTOIKI falls). 

[0028] If a nozzle 41, the diffuser path 43, and the ** style room 34 constitute the 1st 
ejector 40 and hydrogen is injected towards the diffuser path 43 here from opening 
42a of a nozzle 41 Negative pressure occurs near the throat section 44 of the diffiiser 
path 43, and the hydrogen backflow in the ** style room 34 is absorbed by this 
negative pressure at the diffuser path 43. The hydrogen injected from the nozzle 41 
and the hydrogen backflow absorbed from the ** style room 34 will be mixed at the 
diffuser path 43. 

[0029] Moreover, if a nozzle 51, the diffuser path 53, and the ** style room 34 
constitute the 2nd ejector 50 and hydrogen is injected towards the diffuser path 53 
from opening 52a of a nozzle 51 Negative pressure occurs near the throat section 54 
of the diffuser path 53, and the hydrogen backflow in the ** style room 34 is absorbed 
by this negative pressure at the diffuser path 53. The hydrogen injected from the 
nozzle 51 and the hydrogen backflow absorbed from the ** style room 34 will be mixed 
at the diffuser path 53. 

[0030] The bore of the nozzle 41 of the 1st ejector 40, and the bore of the diffuser 
path 43 in addition, respectively It is set up smaller than the bore of the nozzle 51 of 
the 2nd ejector 50, and the bore of the diffuser path 53. The 1st ejector 40 It 
functions as an ejector for small flow rates which satisfies a need SUTOIKI value at 
the time of a small flow rate, and the 2nd ejector 50 is set up so that it may function 
as an ejector for large flow rates which satisfies a need SUTOIKI value at the time of 
a large flow rate. For example, the bore of the throat section 44 of 1.0mm and the 
diffuser path 43 is set to 4.0mm for the bore of opening 42a of a nozzle 41, and the 
bore of the throat section 54 of 1.5mm and the diffuser path 53 is set as 4.5mm for 
the bore of opening 52a of a nozzle 51. 
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[0031] Next, an operation of this ejector unit 30 is explained. The change valve 60 of 
the ejector unit 30 is controlled based on the output current of a fuel cell 11, when the 
output current of a fuel cell 1 1 is smaller than a predetermined value, a valve 60 is 
controlled by the OFF condition by changing, and when the output current of a fuel 
cell 1 1 is beyond a predetermined value, the change valve 60 is controlled by ON 
condition. 

[0032] Since a valve element 66 will sit down to the 2nd valve seat 65 as shown in 
drawing 2 R> 2 if the change valve 60 is changed into an OFF condition, the hydrogen 
supplied to the valve chest 61 from the hydrogen inlet pipe 31 flows to the fluid 
channel 42 of a nozzle 41 through the 1st path 62, and is injected toward the diffuser 
path 43 from opening 42a of a nozzle 41. Then, the hydrogen backflow supplied to the 
** style room 34 from the hydrogen backflow inlet port 35 is absorbed in the diffuser 
path 43 by the negative pressure generated near the throat section 44 of the diffuser 
path 43. Consequently, it is mixed at the diffuser path 43 and the hydrogen injected 
from the nozzle 41 and the hydrogen backflow absorbed from the ** style room 34 are 
sent out to the unification path 36 through a lead valve 47. And it passes along the 
hydrogen outlet pipe 32 from the unification path 36, and a fuel cell 1 1 is supplied 
through a humidifier 13. In addition, at this time, since the valve chest 61 and the 2nd 
path 63 are intercepted by the valve element 66, the hydrogen of the valve chest 61 
does not flow to the 2nd path 63, therefore hydrogen is not injected from opening 52a 
of a nozzle 51. 

[0033] That is, the output current of a fuel cell 1 1 is smaller than a predetermined 
value, when there is little hydrogen consumption, as for this ejector unit 30, only the 
1st ejector 40 will function, and the 2nd ejector 50 will not function. And according to 
the 1st ejector 40, in a small flow rate, a predetermined SUTOIKI value [ a little ] 
higher than a demand SUTOIKI value can be acquired. In addition, since the lead valve 
57 is formed in the lower stream of a river of the diffuser path 53, when the change 
valve 60 is in an OFF condition, hydrogen does not flow backwards from the 
unification path 36 to the diffuser path 53. Moreover, since the pressure in the ** 
style room 34 is lower than the pressure in the unification path 36, the hydrogen 
backflow in the ** style room 34 does not flow into the unification path 36 through the 
diffuser path 53. 

[0034] On the other hand, since a valve element 66 will sit down to the 1 st valve seat 
64 as shown in drawing 3 if the change valve 60 is changed into ON condition, the 
hydrogen supplied to the valve chest 61 from the hydrogen inlet pipe 31 flows to the 
fluid channel 52 of a nozzle 51 through the 2nd path 63, and is injected toward the 
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diffuser path 53 from opening 52a of a nozzle 51. Then, the hydrogen backflow of the 
** style room 34 is absorbed in the diffuser path 53 by the negative pressure 
generated near the throat section 54 of the diffuser path 53. Consequently, it is mixed 
at the diffuser path 53 and the hydrogen injected from the nozzle 51 and the hydrogen 
backflow absorbed from the ** style room 34 are sent out to the unification path 36 
through a lead valve 57. And it passes along the hydrogen outlet pipe 32 from the 
unification path 36, and a fuel cell 1 1 is supplied through a humidifier 13. In addition, at 
this time, since the valve chest 61 and the 1st path 62 are intercepted by the valve 
element 66, the hydrogen of the valve chest 61 does not flow to the 1st path 62, 
therefore hydrogen is not irjected from opening 42a of a nozzle 41. 
[0035] That is, the output current of a fuel cell 1 1 becomes beyond a predetermined 
value, when hydrogen consumption is large, as for this ejector unit 30, only the 2nd 
ejector 50 will function, and the 1st ejector 40 will not function. And according to the 
2nd ejector 50, in a large flow rate, a predetermined SUTOIKI value [ a little ] higher 
than a demand SUTOIKI value can be acquired. In addition, since the lead valve 47 is 
formed in the lower stream of a river of the diffuser path 43, when the change valve 60 
is in ON condition, hydrogen does not flow backwards from the unification path 36 to 
the diffuser path 43. Moreover, since the pressure in the ** style room 34 is lower 
than the pressure in the unification path 36, the hydrogen backflow in the ** style 
room 34 does not flow into the unification path 36 through the diffuser path 43. 
[0036] Drawing 4 is the flow chart of ejector change control. First, ECU acts as the 
monitor of the output current of a fuel cell 1 1 in step S101, next it progresses to step 
S102, and the output current judges whether it is beyond a predetermined value. When 
a negative judging is carried out at step S102, it changes to step S103 spontaneously, 
and a valve 60 is changed into an OFF condition. Then, the 1st path 62 (namely, small 
flow rate side path) opens at step S104, and the 2nd path 63 (namely, large flow rate 
side path) is shut. Consequently, the ejector unit 30 will function as an ejector for 
small flow rates. On the other hand, when an affirmation judging is carried out at step 
S102, it changes to step S105 spontaneously, and a valve 60 is changed into ON 
condition. Then, the 2nd path 63 (namely, large flow rate side path) opens at step 
S106, and the 1st path 62 (namely, small flow rate side path) is shut. Consequently, 
the ejector unit 30 will function as an ejector for large flow rates. 
[0037] Next, an operation of the fuel-supply system of the fuel cell in the gestalt of 
this operation is explained. First, the air of the proper pressure (signal pressure Pt) 
set up, for example according to the load of a fuel cell 1 1 , the control input of an 
accelerator pedal, etc. is supplied to the air pole, the fuel-supply lateral pressure 
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control section 1 8, and the bypass lateral pressure control section 1 9 of a fuel cell 1 1 
from the oxidizer feed zone 14. Then, the fuel-supply lateral pressure control section 
18 supplies hydrogen by 3 times of signal pressure Pt, i.e., supply-pressure Pse=3Pt, 
towards the hydrogen inlet pipe 31 and the bypass path 22 of the ejector unit 30. On 
the other hand, the bypass lateral pressure control section 19 of the bypass path 22 is 
set up so that hydrogen may be supplied by supply-pressure Psb=Pt of signal 
pressure Pt and this **, therefore this supply pressure Psb is set below to the supply 
pressure Pse of the hydrogen supplied from the fuel-supply lateral pressure control 
section 18. 

[0038] Here, the output current of a fuel cell 1 1 is smaller than a predetermined value, 
and since it changes as mentioned above, and a valve 60 is controlled by the condition 
with few flow rates of the hydrogen supplied to a fuel electrode by the OFF condition, 
the hydrogen supplied from the fuel-supply lateral pressure control section 18 is 
supplied to the 1 st ejector 40 through the change valve 60. And when the fuel flow 
supplied to a fuel cell 1 1 in this condition is very small, the pressure loss in a nozzle 41 
is small, and the outlet pressure of the hydrogen in the outlet of the diffuser path 43 
of the 1 st ejector 40 is larger than the supply pressure Pse of the hydrogen supplied 
from the fuel-supply lateral pressure control section 18, and the supply pressure Psb 
of the hydrogen set up by the bypass lateral pressure control section 1 9 practically 
equal. For this reason, the bypass lateral pressure control section 1 9 is not opened, 
but the flow rate of the hydrogen supplied to a fuel cell 1 1 from the bypass path 22 is 
zero, and a SUTOIKI value is determined by the SUTOIKI property of the 1st ejector 
40. 

[0039] And it follows on the flow rate of the hydrogen which passes the nozzle 41 of 
the 1st ejector 40 increasing. If the pressure loss of the hydrogen in the nozzle 41 of 
the 1st ejector 40 increases and the outlet pressure of the hydrogen in the outlet of 
the diffuser path 43 of the 1st ejector 40 turns into below the supply pressure Psb set 
up by the bypass lateral pressure control section 19 The bypass lateral pressure 
control section 1 9 is opened, the flow rate of the hydrogen supplied to a fuel cell 1 1 
from the bypass path 22 increases gradually, and hydrogen comes to be supplied to a 
fuel cell 1 1 also from the bypass path 22. 

[0040] Furthermore, the hydrogen supplied from the fuel-supply lateral pressure 
control section 18 since it changes as it mentioned above, when the amount of the 
hydrogen consumed with a fuel cell 1 1 increased and the output current of a fuel cell 
1 1 became beyond said predetermined value, and a valve 60 changes to ON condition 
from an OFF condition and it is controlled is supplied to the 2nd ejector 50 through 
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the change valve 60. 

[0041] and after the change of the change valve 60, the pressure loss in a nozzle 51 is 
alike and small, and the outlet pressure of the hydrogen in the outlet of the diffuser 
path 53 of the 2nd ejector 50 has the hydrogen amount of supply larger than the 
supply pressure Psb of the hydrogen set up by the bypass lateral pressure control 
section 1 9 to a fuel cell 11 in an inside flow rate region. For this reason, the bypass 
lateral pressure control section 19 is not opened, but the flow rate of the hydrogen 
supplied to a fuel cell 1 1 from the bypass path 22 is zero, and a SUTOIKI value is 
determined by the SUTOIKI property of the 2nd ejector 50. 

[0042] And it follows on the flow rate of the hydrogen which passes the nozzle 51 of 
the 2nd ejector 50 increasing. If the pressure loss of the hydrogen in the nozzle 51 of 
the 2nd ejector 50 increases and the outlet pressure of the hydrogen in the outlet of 
the diffuser path 53 of the 2nd ejector 50 turns into below the supply pressure Psb 
set up by the bypass lateral pressure control section 1 9 The bypass lateral pressure 
control section 19 is opened, the flow rate of the hydrogen supplied to a fuel cell 1 1 
from the bypass path 22 increases gradually, and hydrogen comes to be supplied to a 
fuel cell 1 1 also from the bypass path 22. Therefore, in independent use of the 2nd 
ejector 50, the hydrogen of the part running short can be supplied to a fuel cell 1 1 
through the bypass path 22, and it can respond at the time of a large flow rate. 
[0043] Drawing 5 is the SUTOIKI property Fig. of the fuel distribution system in the 
gestalt of this operation, and can check the thing which cover a large flow rate from a 
small flow rate and for which a bigger SUTOIKI value than a need SUTOIKI value can 
be mostly acquired in a full flow area. In addition, in drawing 5 , the broken line shows 
the time of the fuel being filled up from the bypass path 22. 

[0044] Thus, according to the fuel distribution system of the fuel cell equipped with 
the ejector unit 30 in the gestalt of this operation, by the change of the change valve 
60, the 1 st ejector 40 or the 2nd ejector 50 can be operated, and recycling of the 
hydrogen backflow can be carried out to a fuel cell 1 1 . And it can send out a required 
fuel flow to a fuel cell 1 1 , the 1 st ejector 40 covering a large area from the small flow 
rate at the time of an idle to a large flow rate, and securing a predetermined SUTOIKI 
property, since it has a SUTOIKI property as an ejector for small flow rates and the 
2nd ejector 50 has the SUTOIKI property as an ejector for large flow rates. 
[0045] Moreover, since it changes to the two ejectors 40 and 50 and the valve 60 is 
built in in the unit body 33, a fuel distribution system can be miniaturized. Furthermore, 
since it changes according to the output current of a fuel cell 1 1 and he is trying to 
change a valve 60, selection of an ejector is performed proper and the hydrogen flow 
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rate (demand flow rate) needed with a fuel cell 1 1 can certainly be sent out. In addition, 
although the actual output current of a fuel cell 1 1 was used with the gestalt of this 
operation as an input signal about the hydrogen flow rate to demand, a target current, 
measurement / target hydrogen flow rate, etc. may be used for others. 
[0046] Next, the gestalt of the 2nd operation in the fluid feeder of the fuel cell 
concerning this invention is explained with reference to drawing 6 . Drawing 6 is the 
sectional view of the ejector unit 30 in the gestalt of the 2nd operation. The point that 
the gestalt of the 2nd operation is different from the gestalt of the 1st operation is 
only a point which equipped the unit body 33 with the bypass hydrogen inlet port. That 
is, with the gestalt of this 2nd operation, the hydrogen outlet pipe 32 is formed in the 
end of the unification path 36 of the unit body 33, the bypass hydrogen inlet port 37 is 
established in the other end of the unification path 36, and the down-stream edge of 
the bypass path 22 is connected to this bypass hydrogen inlet port 37. 
[0047] Thus, in addition to the operation of the ejector unit 30 of the gestalt of the 1st 
operation mentioned above, there is the next operation in the constituted ejector unit 
30. That is, after fully mixing beforehand the hydrogen sent out from the 1st ejector 
40 or the 2nd ejector 50, and the hydrogen supplied from the bypass path 22 at the 
unification path 36 within the unit body 33, a fuel cell 1 1 can be supplied. And since 
unitization can be carried out including the unification part of this hydrogen, there is 
also an advantage which can constitute a fuel-supply system in a compact. Since it is 
the same as the thing of the gestalt of the 1 st operation about other configurations, 
the same sign is given to the same mode part, and explanation is omitted. 
[0048] In addition, although the bypass path 22 and the bypass lateral pressure 
control section 19 were formed with the gestalt of the 1st operation mentioned above, 
and the gestalt of the 2nd operation, there may be these [ no ]. Moreover, the number 
of the ejectors built in the unit body 33 may not be restricted to two, and may be 
three or more than it. In that case, it is necessary to constitute an Sector change 
means so that each ejector can be operated independently. 
[0049] 

[Effect of the Invention] As explained above, according to the fuel supply system of a 
fuel cell according to claim 1 Since flow characteristics are changeable by being able 
to operate any one ejector independently with an ejector change means, therefore 
differing in the diameter of a nozzle, and the diameter of a diffuser for every ejector A 
required fuel flow can be sent out to a fuel cell, covering a large area from the small 
flow rate at the time of an idle to a large flow rate, and securing a predetermined 
SUTOIKI property. And since two or more ejectors and ejector change means are built 
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in in a case, a fuel supply system can be miniaturized. 

[0050] Moreover, since according to the fuel supply system of a fuel cell according to 
claim 2 it can send out down-stream after making the 1 st fluid sent out from an 
ejector, and the 1st fluid except an ejector being supplied join by the 1st fluid channel 
in addition to said effectiveness, the hydrogen flow rate of the part which run short 
when passing an ejector can be filled up, and the hydrogen of a large flow rate can be 
sent out to a fuel cell. Moreover, the fuel supply system equipped with the bypass 
path can be miniaturized, furthermore, the ejector corresponding to the demand flow 
rate according to the fuel supply system of a fuel cell according to claim 3 — proper 
— choosing — **** of operation — since things are made, the fuel of a flow demand 
can be supplied to a fuel cell with the optimal SUTOIKI value. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fuel-supply system system configuration Fig. of the fuel cell 
equipped with the fluid feeder concerning this invention. 

[Drawing 2] It is a sectional view in the gestalt of operation of the 1 st of the ejector 
unit which is the fluid feeder of the fuel cell concerning this invention, and is drawing 
showing the time of making it function as an ejector for small flow rates. 
[Drawing 3] It is the sectional view of the ejector unit in the gestalt of said 1st 
operation, and is drawing showing the time of making it function as an ejector for large 
flow rates. 

[Drawing 4] In the gestalt of said 1st operation, it is the flow chart of ejector change 
control. 

[Drawing 5] It is the SUTOIKI property Fig. of the fuel-supply system in the gestalt of 
said 1 st operation. 

[Drawing 6] It is a sectional view in the gestalt of operation of the 2nd of the ejector 
unit which is the fluid feeder of the fuel cell concerning this invention. 
[Drawing 7] It is the sectional view of the conventional common ejector. 
[Drawing 8] It is drawing showing the relation between a SUTOIKI value and a 
hydrogen consumption flow rate by making the diameter of a nozzle of the 
conventional ejector into a parameter. 
[Description of Notations] 
1 1 ... Fuel cell 

30 ... Ejector unit (fluid feeder) 
33 ... Unit body 

36 ... Unification path (the 1st fluid channel) 

37 ... Bypass hydrogen inlet port 
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40 ... The 1 st ejector 

41 ... Nozzle 

43 ... Diffuser path (diffuser) 

50 ... The 2nd ejector 

51 ... Nozzle 

53 ... Diffuser path (diffuser) 

60 ... Change valve (ejector change means) 



[Translation done.] 
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^4 1K^tl, 3123886 3Bf2i^f5 0© 
yXii/5 l ccSM^n-c^s. 

[0024] CCt?, fme 1 £3113886 2 £3?2 a 
586 3 tWl #ffi6 4 £MS2#IE6 5 tftfoG 6 £H68E 
7^? A i-5r6 7«^f3#^.#6 OSrfltJ&U 

*#6 o itmmLtji^fp^m^-mmmm <«t. ecu 

6 0 «0 F F tflHr^ftt 6 6*^2 #@| 6 5 (C#ffi L/ . 

0 Ntm-c im# 6 6 i #n 6 4 oc#ffi-r j; 5 tt 

SftTO*. l/T, #i*6 6^2^l6 5iCflt 
S£> ^?S6 1 i»l MSS6 2*s»aL.r#S6 1 <t» 
2M586 3£#&»r3*i£©-C. tK^AP'S3 1*^# 
^6 1 (c«ijs&3n/c**5i-e©^S^ 1 31886 2 itfliE 
n-S^^icAj:^, 3S2MS86 3 CC*n*C ittttt*. — 
^Fi*6 6*sf|f l#JS6 4«:»ffi-r-5><fc. #f6 1i 
^2M8S6 3*siiai/T^6 1 £!fU 31886 2 £*5ffi 

»f3ns©-e, tkSAP^3 i*^S6 itc«j&sn 

/c**W^©^S*^ 2 «88 6 3 (C^n £ ck -5 fc ft 0 . 
^13188 6 2^n-S>C£«ftU. 
[0025] *fc, a^-,l-$fl:3 3WiIM3 4*5 

taweti-rfco, c©aas34B3-^*ft33o 

J*ffl-erap-r£7kS«iifEAP3 5(csiM3n-ct,^ 0 m 

1 x-fe*^^4 0©/X;H 1 £H2x-fe*^^5 0©^X 

;u5 i ^n-eno^fe^^m^s 4cc5sa3tf-&cfc 
^tcbr ^.x > h**3 3K@S3nr*5>), m^xju 
4 1.51 ttlili^ECtHcWfcL/riBSStirt,^., 
yx^i/4 i , 5 i tt*ft-ehH8#faecjta'r*iJM*« 

8842, 52*WL, &fE#a884 2, 5 2t*5tffi (T 
SSE) {Cjttf L tcW o tIMISl,, $fe«©MPSP4 2 
a, 5 2 aicaft^ri^,, 

[002 6] ^x-^ |- ##3 3{Ctt, «Sfe^3 4 

(caft-S2 0CDf J ^ 7^-1faS8 (ifw?^-- !f) 4 
3, 5 3#s|8!tte>*vri>&. f-v 7 *-1fa884 3«^ 
X;U4 1 £Wig|?:l5l— (CLT^X;U4 1 ©Ti*flH«:»» 
!f31885 3B/X;l-5 1 £IAta 

^7*-1fa884 3«. -e©3ictiK:rtS*5*^<!:ftSX 
D-hSI544*WU. C©^P- KSP44 J; 0 <£>_hdS<IU 
(0 2 *j<fco"0 3 «:t$i^r±^) (c«T^|6iccjitf cc 

tl. XO- hgP4 4«t«9feT?jl£ffllJ (®2*5<tO*a3CC*s 

{cffiST-Sffiagi54 63MR(t6tirc^. 4£SSI54 6© 
jA^OftS«iK i 3gl54 5©jA*^ftSJ;0 -r 

^ 7 ^ - tf ass 5 3 4> f" ■< v ^ - v ass 4 3 1 mmx. . 

^n-hgP54£. iK«3gP55£. ffiSSP 5 6 W 0 "C 

[0 0 2 7 ] 7*— ?faS84 3, 5 3«^SSa88 
3 6tC^3n. ^31883 6«*StilP©3 2fcaa 
l/tl^, -et/T, gf 1 ^ 7*-+faS84 3, 5 3©tH 
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□ectt. zti?tiwmhjtm<D ') - yw?a 7.57 
a— tfass4 3 «tta-r&BKc» >j - k^xs 7#h 

DTfw7 a-1faSS5 3£KSU SMf^a- 
7 s -* 7 * — traiffi 4 3 £HST i> J: 5 CC«RS 3 ftT l> 

-5. ccDcfc^iciifiS-rsciccj;^. 7 a— tfass 

4 3 5:8® U/c^*^SKaSS 3 6 #> 6^ ^ 7 a -If jl 

S85 WL&w^j 7 a— tfasS4 3. 5 

3mvmmurut^\ nmiKKmtmmdm'p-? %> 10 

[0 0 2 8] CC-C. 7X;U4 1 £Tw7a— !fjISS4 
3ii*S3 4BSU-b'i' £ 4 0£fllJi£U ^X;U4 
1©&SPSB4 2 atPhf-i 7 a — !faSS4 3tC|qJ^r* 
*£"»*»-r£<i. 7 a— tfffiSS4 3©7P- hgP4 
4©jfi$tC;ftj£#sf££U C©fiEtc<t^tfii3 4 
rtOTK^S*^-* 7 a— !ffflSS4 3 CC«C»i&*ft. 7 
X>U4 l^P,«*tStl/c*Sim^3 4^e.5R^jA* 

If jIS8 4 3 T-g-£ 3 ft & C <t 20 

[002 9] S/c, ^X;U5 1 LfA 7 a— tfjIS85 3 
itlSi34ltf2xO$504m, yX;l>5 1 
CD^mS 5 2ai>6f<7* — tf aSS 5 3 CC|fij^T*IR 
*i«*t-r-5i. fOs- "tfaSS 5 3 ©7 P h SB 5 4 
©ifi<gcc:ft!I#sf££U C©fiJEiCj:^-C«^3 4|^ 
©tK^^t 1 ^ 7a— !fa?S5 3(c®l,^jA$4a. /X 
;l/5 1^6«WSnfc7k^<!:«?jfe^3 4#>6®(,>&£ft 
fc*iit««E*^ -f 7 a -If iISS 5 3 tl^ 3 ft£ C t (C 

30 

[0 03 0 ] IS 1 x-fe*7£4 0®yX;U 1 ©F*1 

Sfcjc^'f 1 ^ 7 a— tfass4 3©rts«-en-en. is 2 

x-fe*7£ 5 0©^X;U5 1 ©ftSte J: ^ -f 7a-1fji 

$4 0(i, /NftWHCiBK* h -^+fit?r?l§J£3#^/I^ 
IfflOie^il/tllgL, S&2x-te'77 5 OBAifc 
SBSK^gT. h -f +fil5r«JE3-B--5A«fiffl©xH2'^ 7 

4 1 ©HBPSB4 2 a©F*3S£ 1 . 0mm. f r ^7a-1f 
3884 3©7P- hg)544©ftg£4. OmmiU 7 40 

1 ©KP955 2 a©F*9g£ 1 . 5mm, 7 a 
— tfaS85 3©7P- hg(J5 4©F*Jg£4. 5mm(CS: 
ST 

[003 1 ]^, C©ifi'^a-^3 0©ffM 
^T-So x-fe*77:a.X ;, H3 0©$J«3#;L#6 0«8* 

i©a*^tcs-^c^-c$ir(ai$n. jRstwfei 

1 ©W^miiS^Sfii cfc 0 *>/jN$^iM5FCCWWO#^6 
0BOF FWBKcWfWSft. i^Hrfe 1 1 ©HtfjHi£# 
0f5Effl«±©«FK:B. W3#^6 0«ONt«!§{C$IJ® 
3ft&. 50 
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[0032] 0£O FF#3SK:-f££. 0 

2K^-f J:Mt##6 6t5S^2#^6 5(C»)^T^>© 
r, **AP«3 1 *»6#S6 1 titcfcmitm 

ias86 2&a-?r>'X.>u4 i©?fc#asS4 2{c^n, 

7X;l/4 1 ©KJPSP4 2 a^e>7 r ^7a--tfaS84 3(c 

isj*^-cw»]3ti-s>„ -r-si, ^^7a—tfa8S4 3© 

AP3 5#>6«SiES3 4CCtft^3ft/c*S*Iifta s 7 : .< 7 
a— tfiiS84 3ftycf5:(,>ii$ft&. ^-©*£fll, 7X;U4 

i&hmm2titc*m±mffig.3 4#>e>©t,>ii£ft;M< 
*Wf^ 7 a— tfass 43 stir, 'j-K^* 

Jl/74 7*ilor^aSS3 6CC^ffi3n^, f Lt, 
^3883 6 6**fcHPe3 2 £8 9 . flllilSi 1 3 £ 

/M^r^SHfei lK^^ns. t©B$ic«, 

^6 6KJ;-,t^a6 1 i^2a886 3 itfffii&rSft 
£©-€\ #^6 l©7k^*^2aSS6 3(Ci*tiSCtB 
L/c^^-r. 7X;U5 1©PIPSP5 2 a*>e»*S 

[0 0 3 3 ] -r^cfe^, j^f4m?fe 1 1 ©W^^iS*s§T^ 
ffict0 4>/h3<, 7K3R?iW«**jl>ftcl>i*tc«. C©x 
•jf^^^L- ^ h 3 0(ill xHz^^4 OftittftqMBU 
^2x42*7^5 0B«tBU^C«,»C ti^cS. ^L--C, »f 

i xhz'7 $40 «tntf , 'i-Mmcie^xm&x v 4 * 

•5„ ^cfe, 7^7a-1f»B85 3©T«MC'J-F;W7 
5 7*5SW6nrt,^©-C, ^3«3#^.#6 O^OFF^ 

^©b$cc, ^ass3 6^hr^ 7a— tfass5 3-^* 

^asS3 6rt©li^cfc«3 *>fii>©r. «ij£a3 4^© 
^JRCMft^^-f 7a— tfaSS5 3?ra-5T^oSaSS3 6 

[0034]-*, «9Sit*P6 0*ONtt!»C-f* 
i, S3 (C^f J: 5 (C#ft6 6 *iH 1 ^16 4 (Cf ffit 
£©T\ *^AP®3 1*»6#^6 1 testes ft taKfg 
B02aSS6 3*a-3T^X;U5 l©Sfei*aSS5 2JC8S 
ft, yX;U5 1©MPSP5 2a^P.7 : ^7a-1fa885 

3ccr6]#>-s.ri«*f3ft.5„ -r^xt, f :: ^7a-ifass5 
3©7p- hSP54©ia^ic^-r-s*iJi(Cckf9, «s 

^3 4©*Jg«Sfe* i 7 s -f 7 a— tfaSS 5 3rt(C5R^ji3; 
ftS. ^©ife*, ^XjU5 l*>e>ni*t3ft/c7K*i«iJS; 
S3 4^6«Rt^*ft/c7K^m^7 I -< 7 a— tfaSS5 
3tl^?ht, U- HVW7* 5 7 Mot ^SKaSS 3 

6Kj^t±i3fts. ^u-c. ^ass3 e^^^mpe 

3 2*30, ttJSSl 3*7>0riHWIIl 

ft-5. c©B$JC«. 6(cJ:-pT^6 1 <!; 

mass6 2±*mm2tiz<Dx?> ^me 1©**^ 

iaS86 2tcfiiSft&C i(iJ5:< , IfcA^t, 7X;l/4 
1©PBPSP4 2 afrt>*m&mM2tl2>Ctt l Zrj;l l K 
[003 5] T^cft^, 1 1 (OmtiW^ii^x'S. 
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i> * jx- h 3 0 itm 2 i-te* ^ * 5 0 ftittftMMB U IS 
li4z?£4 0tt®#EU&t,>C<i:£&.S„ U"C, ^2 

5 otcJ:ft«\ AfiSfi«:*jors*x h -f+ffi 

7»— !faSS4 3©TiKC«;- F^JU^4 7 
WKJetlTl^Or. W9#;S.#6 0tfONtttt©l$ 

ittiCiltftk S«£S3 4rt©BE*»^Sfea 

183 6F«3©BE»«fc»3 fefit»©-C. 8G££ 3 4 |*3©*3ttX 
S£^7 ; ^7 a -ifjiSS4 3?ra-3T^dfea8S3 6^ai 10 

[0036] 04«, HJi'3iW0SA»ai©7a-9 1 
+ -ht?*S„ $-f. ECU«. Xf^SlOlKis 
UT, jKftWfel l©m*«ft**-3r-L, awe. X 
fs^Sl 0 2tc^r, H«3«i**JBf3E«feUi3W5* 
«firr&. j^s l 0 2-r§jePJj£LfcJ»£K:tt. 
Xf-^S 1 0 3CCit^*fJ»5#^6 0%OFF«:iS 

ic-rs. -r-si. xf-yfs i o 4-csisiasg6 2 cr 
tt*>fcw*«M»B) SB2ass6 3 (-rfrb* 
*Mm.mmd&) wmzztiz. -e©*§*. x-fe-**^- 20 

5. h 3 0 ^ i UtM-T 5 C iicAj; 

— -fi. xf^s 1 0 

1 0 5t,CMA,'Vty<0W%.#6 0 ZONWmiC 
"T-Si, Xf? ?'S 1 0 6-C^2a»S6 3 ("T^c 

fc>*i*ifcsfflija38) »iaifg6 2 (-r^c^^/jN 
itfiwass) awarsns. -€■©*£*. ^ff^^ 

h 3 0 w^isssfflx if >? # t u x mm? h c t tc & & . 

[0037] we cvnmmmicistt zmmmM® 

p t ) ©s«*\ fmmm 1 1 o^isww&i 

v v 3 0 o*SAnf3 1 ;s£»w^-xa8g2 2 ctifijw 

mmmmm 1 9«. <i-^ep t <tpiji©«*s!EP s b 
= p t-c*^«^-rs«t9tc^$n-c*if5. tfc* 

oT, C OWE P s b «j8$ft«i£PJlI^aHJffl)gf5 18* 40 
6{fe£3ft&*5R©«S6EP s e«TicSS^tl> 

[0038] C Ct, flSHStt 1 1 ©tH*^* s ^fii 
cfc«3fc/h$<. j^»c«^3n&*m©tfcS#d>&<,> 
Byj£bfc<fc5ft^9#*#6 0*OFFtKS§S 

3ti***tt. OTf^60^lTSU-ifi'^4 
o-s<tm*&sns. ^Lt, C©tfc«-C^®lkl lie 

■5BE^S^*V|n$ < . x-fe** * 4 0 ©7" 7 » — !f SO 
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aS§4 3©tHP4C*J^-5*S©ttinEW. ^«is&ffiiJBE 
UM9mi 8*6«J&3nS**©«*&BEP seiAi 
&<> ^-f^WEE*Wfai»l 9XM3>fe2tiZ>*m<D& 
i&JEP s b £9 i>*Z<U-z>X^Z>. CCDtcito. 

xfljiiaE^wsB 1 9 imftzti-f. ;-w^xas&2 2 * 
hummm 1 1 ^«i£3n£**©^s«-fe?n-c&*) . 

Xh-r+lH, HS1 i-fe'^^4 0©X h>f^^H±tcJ:«3 
[0039] ^l/T. Sfll i-fe'f £4 0©-/X;U4 1 * 

aaT**^©^**^^©^-^. mix-w 
$4 0©^X;U4 l cc*jws*^©jE^tB^*m^:ur 
H?l i-fe'^^4 0©fw 7a-1fa8S4 3©mp 

Ktett5*^©wnii*. ^v^-xffliju^jfijsjgpi 9-r 
QtfHftSirc. ^*-c^-xa882 2*^^s 
xass 22*6 timmm 1 1 -*^*«*& $ ti ^ ct ^ 

[0 040] 3 6(C. 1 1 t??SS$tl^>**© 

^jsutaigpi 8*6m*&3ti-5**5i, wogA^eo* 
[0 04 1 ] -eur. Wi^6 0©^)0im «B 

ictott&EEjjmik&ttmtoai^ < . mz x-nt? $50 

©^^ 7 a— If aSS 5 3©ffiDic*jWS*m©HinGE 

1EP s b J:0^^C*t^ C©/c*, /<^^~«Xfl|£E*«M» 
g)519BPg^3n-r. /<-f/«i»2 2*6^l4^Hbl 
l^«^3n-S*S©ij&fi«-fe*nr*0. xn'+fil 
«, |!2i^f5 0©X F^*«ttKJ:f)^3n 

[0 04 2 ] ^L/t, ^2i4f^^5 0©^X;U5 1 * 

a®-r.s*s©isa*ifjin-rs©^#oT. ^2x^^ 

^5 0©vX;U5 1 ticistf %im<DW3m%*m-K\jX 
^2 x-fe'i'^ 5 0Of-( 7 a -IfaSS 5 3 ©ffiP 
CcteW^**©mPE*. ^V^-XffliJE^$iJ®S|51 9-C 
S^3n-5>«*&JIP s beiTectt&i. rtJ'iXMEJj 
fflfflSM 9&ffi#Z1nX. jW*XMX2 2*6jK»4S 
ftkl l K«l&3 frS7k3S©ij8ffi#&*{cit:*:U 
XMB 2 2*6 1 l^*IAW?nSJ:^ 

Kft*. LtctfiX. 121^^5 0©#l4^fflr« 

^jaT*»©***-'<-f ^xa»2 2 e^-tsTttwitt 

1 1 (c^-r-S c i . AdK*^pK:*ff&-r S C t ifi 
X%2>. 

[oo43]i5«, commmmictew 

^>xf-z,©x h 4*ft&mx$>K) . ;NifES*6*ii££K: 
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X h-f*fii£f# 6ftSC<b#s5StS-C£&. &te. 05CC 
tel » T tttttK'-t A * X ffljg 2 2 #> 6 JKtttfft&E $ fix l> 

[0044] COJ;^^ C©^J6©08S{CteW£x-te* 
i/£ax 9 h 3 0 *I^fc»l?t!!©ffi«^->Xf A 
fcj:ft«. Wf^6 0©^»)m(cj;^r, IU 

-fef* * 4 o «t02 x-fcf? # 5 o ©i>-rn#>— #©<&£» 

(^3 ttT*s^jfc£j&*4ltft!! 1 1 icwas 3t4Ci*s 
T&5„ L#>&. ^ 1 X -fe*^#4 0«/Nft:fiffix-tz?£ 
£0T©X YA «H$tt*#U 121^^5 01^ 10 

ifflx^$itr©x v >t=H3f14£Woti,>£©-c\ 
mi utmtti-rzc. 

[0045] Sfc, t-;£#3 3 F*KC— ox-fe'd? £ 

40. 5 0&tt9£A#6 0£ftiBL?l>&©'?. J&R 

&<fc5(ci/-tV&©-C. x4z*?£©jgtR#jiIEK:fT*> 

ft. j^fmffil l^#g£3ft&7R3tjjfcB (S3<ifcM) 20 

mi lonKiw^ss^ffl^fc^. (2A>(csaiffKft^> 
[oo46] aic> xmwicmzmmmmvmfcimm 

mc*sV £SS2 ©fUSfe©ff$«g£0 6 £#flg LTt&Bjj-r 

3 o ©BtiiT*!,, mzommmmtm i ©uss© 

AD?r<i^.fc*/cWr*-S= -T&*>^. C©ffl2©||S6 30 
©^/Urtt. a-^*(*3 3 ©t^ifcMSS 3 6 ©-S&5C 

*j£mcm 3 2 jmkw t^ass 3 6 ornate* a 

^X;kfPtAP3 7*5SW6ti-rt*T. C©;>'-^X7Kii 
AP3 7{CA^A*agg2 2©TS£4S*i&ilS<*fta«i:5 

[0 04 7] C©«fc5KllWS3*lft:X-tfi>*:xx? h 3 
0 tec » t « v ma b fc^J 1 ©HS6©J$8© x-tf *? $ a 

01 4 0SfciJf2iO$5 02»6j£tiJ 

$n57K*<bvW^ , xaS§2 2*^«il&3ti-57K* ; Sr^ 40 
~ v h##3 3|*i©£ijfEiI8g3 6^«t>3foJHC*g£l,fc 

*©ffe©«i£tc-?t,>-cttlB i ©H*fi©^ 
SS©fe©<bl5IC-r*S©-C. 1^— MWBB^KH— flF#£ 

[004 8] &te. WiBOfcSr 1 aXttOflftMBJcCHH 
2©HJ6©0SSr«. '<XjlB2 2 t;<^/«|IE 
t)ffl®8Hl 9*RC*ft:;ft>. Cfte>fctti<Tfct?t*>£cC>. 50 
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$/c, :3.x* h*^3 3CCrtiS-rSi-fe'i'^©SSt«^'P 
[0 04 9] 

[#6HjjcD$§fjJfl] fel±UiWL./cJ: 5 (c. l tcieig© 

j^iiti!i©^#M&§£gic<fcft«. iwfWiA? 

SK: <fc «3 C » -Ttl ifi— o© X Hz* ? £ ^^tt-CttfP 
[0 05 0] »*312 (cfBt£©j^*4m?fe©^« 

*&^s(cj;n«. HufE^*fctti^T. x.v?i'fyt>mm 
$ti-smmf*i. i-fe'^^jc«*&sn^jw^©mm 
f*?:^ i ^iissr^s n-cfr fbrmemm-r *> c t 

>m 3 K IS*g© M*4S?tk©^«^SK: x n«. 
r# s©-c. ^s?fe(c^g£s©^f4**®^x h ^ 

[0ffi©®WcC^] 

[02] C©^HJ{C^41^W^©^«*&«g-C* 
^.i-fe*^ zzlx. vV<D&l ©HSfi©^fii(CteW^.Brffl0 

[@ 3 ] bmIB^ 1 ©!Q6©0SSltteW£i-te'* * 
[04] B9iami©H)6fi©0Si^te^rx-fe'i/^Wf3 

#^.*)JfflJ© 7 D - ^ - h -C* „ 

m 5 ] H?fBS8 1 (onmm^ctovztimmf&ifits 

A©x h ^ **5f140T&£„ 
[0 6] c©^(c^S^4mtlfe©^<*«^B'C* 
€,x-b*^^^^-^ h©m2©Hife©^«gtcteWSBTS0 

[07 ] V&bO-fmUx-V* ^©»fffi0-C*So 
[08] ^©x^^^X^gSr-K^-Sib 

rx n'+fii<!:?K^®ijSai©M^^-r0-c*So 

[^©SiW] 
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